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(54) mmo^m ^mi^^i-y^&c^^'pj^^^'^^'o^^nf.i-ym^^m^^ft^f^M^vk^^f^ 



(57) [gf^J 

[fin ] ^'^^ $ iO$!IISPl±AU < . iO^^ 

>mWi 3 ^ Vm-t ±iZT=f:.>\^7rXi^<J^ > jflK 3 
■ft'T ^ A- 7 T u r? >-ff H 3 ;7)ita?aSl.:JJiiO>ag 

b=b4 r2|i^#4eis^i=^iD7 p— f -f y^y- ^ t Lxm 



(C) 



(D) 



^"^ 



J 
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a, 

wmm(^mm\>zm^mm^m^-th:^^^ -y rsrw-rs c 
•nm^zii\^x. 

A.fc^'XiB.m^'XtLX . 0.01 Tori-J.:lTi^mS 

lifi^iie ] izMimy:>^^i^i-ym^B<omk 
:fjmzi6^^x. 

bLX. 0. 01 TorrOT<^S^4'-CiT i i: 



^:S:-i?/C/i';&'y.arl^f4X7^oJ; LT. 0. 0 1 TorrUT 

■)5mzi-i\-'.x . 

±ie¥s^*-^y^SB^BS:.fl^E)^L7t:^^, ±iE¥^*-^-y 

iMit^^Bn^mimm^T^mmmM t h . p^sf •2.±ie¥ 
^#:-^y^sso4''l:^P81^ol^gBis^i:, t <(;r/6) stfogg 

>• 'J 3 y .h y!V-7—-0 M.<r>-:^x.a^<^ 'J oiOv s-f 1 -5 
*^^t'l>:: i: $4t}IJ!i:-r^#sSf*f-ySSB^Hi^Ji^3t:^i£. 

[ if 1 1 ] 1 0 \.zim<7y^^w^y'^^B^:> 

mkii5mzii\.-^x. 

±l£lf B^BS4i^«Jf¥M ^fM-r XX -y rti . 
l'S'5'llf|;<fy.t LT, •s.tl^t. ^-yyii'y.rJiyyy 

■f37-^ i j'cii h 'J >■ yyA'xcr)o-h<7)\, ■^■fixt)^ lot iSft 

±!^4^#*-^y*gB^B*r?^E!^-r■Sy^x•yr{±, l OTorr 
J^iTom24' i J^cti 1 0 Torr JilTOiS^ttt^* L^n ^ 

[ffiiJJi 1 2 ] m-tim 1 0 ^cfE$l^^o#»f*r^y■^SB1l^o 

^it*ife{::i5V^T . ±ie#-«f4:-^-y-^B^B*>>'/l'-^-'^i^ 

±ie^^8^B®#^*f^M^?FM-rSX-f -y^ii. E7 -y ft 

±ie^?ift:>-yT^B^H^?^fi)t-r^y--f -yrfi. i oTon- 

;yxot?fflm4'-C'±fe^3lf*J-^y ^A«:fi!t«$-li:S C t 

* > -r I. y jSB^BiT)?^:!:^^. 

1 3 ) m-t^m i o izMzm<^^mt^i-y'^^B<^) 
m^-nmzhv^x. ±ie^#^*:-^y j^B%*'>- 1; n > > 



(3) 
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7 >• iiy^ t ti I- \)>'yyifP^<D'jK><r)\, ^-ficb^ l^t 
my -Mty)\^^-^M.tfzl:t^y^'iV-7y<r)\,Yfixf^ 1 

X. r=^iiyTXz^'j-:iy y)\^-7-^ mm. * mm-t ^ 

IW^m.Wi-ym^B^l&m-hX^-yyU, l OXorr 
l.UTi7)KS4'i f^ti 1 0 TorrOTOiSffctt r ^" L^-i. ^ 

[000 1] 
[0002] 

[tSE*iOi3iltr3 m1=■^§S^o^fifiSm;>:3-fl:./J^S-^L{wii. 

'ci':/'jM.-siwj:T-nw^-k-^'^hm^mLmk=^ (ee 

PROM) ^Sj^-^tSTX-Ct^^. 

^mmm-\t . ^\ ^-A-^ii^ *f- Ymm.b<^^\,z 

[0003Hi) i!^vV^^')r\Z^m-th\%W&Xk 

[0004] (ii) ym^>&^im-thtdify^z)i\m'^m. 

"'■^^WSik-Zmb L. C«^J?i^lE^J12:31LTFOWL 
ER-NORDHE I M(7r'!77- • y^t-^VN-^ A) h 

{•4, 1 ovja_ho;^#^mE;&'^3}<$ii, -e-io^m. * 

[0005] (iii) S§ 32.;^ri*;!>^'??iSy- h ^^O^c 
[00 06] ^ZX\ !|#ga¥7-3 0 2S4S-f-^fg^ 



#2^ 1*iS1S^1=^-C'{i:, ^ 50 J: -} ^- (i ) - (i i i ) S'^iSlS.^^a- 

mS^ZmtX 0 (c, 1 2 OtCP/f 

.^iOlSHargglfC y-7.Ml|S 1 0 S . F U-f y^Jg 1 1 
O'JrffML-. ±fe^«:Smi 2 0±{C*&^11 12* 

:^rt-cy-;'.. \ os, 1 1 or^i^)-f-t^wi 

1 0 6 \zn\^ttWMizmy- v\oa r 

T . L T . ±.imJS.y- M 0 4 'd:-*Ef*S 1 0 2 
'?-i^±{=$!liSP>-'-b 1 OOarmLTv^S. ± 
ie}?JS>-- M 0 4 J4 . H 6 tC:^-r J: ^ IC. ®g 1 nnr- 
2 OniBC7)#tg*«mtML 7^;? 7;7.:7af,:«ii& 1 2 2 
blX^^h. -c-aU-C. ^-r^wi-^J^i 0 6i:??jSy- 
M 0 4 ^: iJ^l^cf^je^fi® 112 ^%^ifiW^ V y^^ivm 

^T'iijST' # ^ 4 T'iC^ < -r ^ i: fttc. MO 
4 2$B$r A^ivm^ls. 1 0 6 J: 0 1 fS< L 

T . h 7 y r $:ix/^mT=^j6'S^Cl!iai-C-# ^- V > J; o (c L 

[0007] ±.tmmy- hioMjt:^ft(court4. y. 

[OOOS] (1) A Silicon nanoc 
rystals basetj memory Sand 
ip Tiwai-i et al.,Appl.Phy 
s. Lett. 6S(10) Pl 377(1 996) 

mn5.±Mxmz%m.^ixrz^&y~ v t^-^h^mw 

lE-ltag^oKJrBi^gljta^S^ t . y-;^^ii 2 0 6 K 

yv%m 2 0 itmm^ixtz^m'W-mWi 201 ±tcjf 

$1.1 nm— 1 . SnmO h >'^^;l.-j£^M2 0 2 rJFM L . 
h y^^/tf-E jf:JK 2 0 2 ±{CC V D lilS-CefS 5 nm . im 
3m^')-y^ik20 3 *-?^lSLTV^.g.. _Ue-^y^Sa^B2 

0 3 5:)-s.s{4> 1x1 o>2cm-^-e^i,. ±ie 

i-ym^B2 0 3±tcr3 y ha-;i.-^'- hje^P.2 0 4 5: 

ijfigu. ^<^^yho-juy-h^ntm2 0 4±izm^ 

7nnic7)Si02*:tttSLT, N n— h 2 0 5 z" 

[0009] (2) Fast and Long R 
etent ion — Time Nano-Crysta 

1 Memory Hussein l.Hanafi 
et al.,IEEE Trans. Electr 

on Device, Vol. 43. pl379(19 
96) 

US (A)-(C){i:±i£S:i;(clB®$iif.:??ifi^'- h i^t 
±izBSS.^ iXfz 5 nnr- 2 0 nmcDmUim 3 0 2 I 

ims wizjf^i-) . m^ms o 24'tc>'>^ \^-x<7)'> 
-r^(0s(B)(cjF-r). zcob^^^^y'^xii. mt 

if 5 k e V , 5 X 1 0 c m- ^sJO^f+T'ff 'j , ^co'ik. 

mmi^2<^^Mf^'px\ 9 5 0-c. so^m^Bsmz: 
mix. ^mim 302 tpizmm 5 nmco u 3 >• s i ^ 

7t<4^';Uvz:T>AGeiO-?-y^B°B3 0 3 ^JS:^ 
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^5123 0 5'c ]-\y^ymM3 0 6 tBiSibX , 

0 5 i: Kl^W >-n5M3 0 6 i:<7jp^i7)fiHfe!,:(ctt(S]-r?. 
ftp. 3 0 2 ± (cy- h mM 304arJ^Jj!tL-CV^|. 

(IlS(C)iC5^-r). 

COO 1 0] 

AVth=q(n,tii/ec,)(tc 

q : 

^B^B«0:;*c S $ t „^ a i£0{f 'i>o # * t ^ r > (c J: 

•^^.M-^ifi ( h y^->iwm± h y^-A-^m.<7Mmi^)m 
±ie^ y '^^B^m , -^ y '^^bcozk ^^axui-y t 
[0012] ±Mi-m. ( 1 ) . ( 2 ) 

ym^BiOzkt ^iii:X/^y^^i'Bh^^^)i1Si<nVy^-)V 

COO 1 31 -ftra; ( 1) t=ov->-c 
±iS:5:K ( 1 ) iO^|i^f5'lt^T^{i. Ttfiii^siOjM^ 

^B^mf?^Lx^^hh<r)t^thti. -i-y^^B^-^.i-y 
sSa£0:*c#$ti$iJf»§itTt^^v\ — -i-ymSkt^ 

[00 14] j^Si; ( 2 ) (COOT 

(.- u 3 >- s i s fcfiy^L--^-"^ A Ge* -< yr y'&L?^ ifz 
^jmixm^^ms 0 2'piz-i-y^i'B7:fSi^^-^ 

3 0 2 :t >-i-gS^i^-(C-r^ d > 75*-C-# grV^ L 

t-^h. ,%iSM3 0 2^3iO^$:S-f6i£0-^y^^Bl5Et7f 
z b iz^j:K). i-ym^emfK. i-ym&c^y^t 
$ *3 J; u'-^y jSb^h b i-^^^ji^io h y^-fumw^comM 
^mm-t^<^ii@mb^i^ixh. -ttch-h. tmx-h 
i> i-y^ik^-^, i-yit^Bio^ # $ t^xvi-ym^Bb f- 
^:^^/i'^<^hy^^)imm^)f^Miz''j^-iX. mmit ■ ^ 



mmmu^.i J:obt^iW ±Mitm. < 1 ) . 

( 2 ) izjt^<. ^iiT t ^ I. i 'J tz . 1 miOi- y Milfco ^ 

[ 0 0 1 n 

ii + (e^,/'e^i)t,.,en/2) 

(^1) 

-'li*rf^±$-*l>iOJiSI«tt-^^l. . 
[00153 $<>C. Tm«0¥2ff4:»lgtciiJj^*-a:^.I 
1 < , Hlf 5 nm— 2 0 nmi?)€&^Oi$ jtli^^i£7.f ^ (C 

'? . m if 2 0 nnii7)BS€)K(::« L T ti 5 k e V > ^ . 
^(^iz^ mim(^mmim<K:tb. x4^;l.^'-Sr?St 

0 ^-iftx:7^;u^-io 'f :t yki?^<^mmtmm b^^^.m 
coo 1 63 ^zx\ z:<7m^<^nmi. 
^T-# ^^mw^i-y^iBi^mmii'^^tm-rhz. b ^zh 

[00173 t.fz. ico^Bjioi 0— ocoseuii, ±i£ 

^MW-ty^^B^^mmmm^izm^^fi^-^^z. 
w^y^^B b f-^ ^-)i-^i§.b (n^coimm<^mw<7^%m 

[00 183 

i^, fS^lal^04^^gf^|:-^y^H^8^0i^t:^S^i, 

is± ^ tzitiM^mww^^z^iSi-^ ixtz^mm±\>zi-^ 
^\:Xf<^&^X'4^^%^m\mmmm-hy^^ -y 
Tb. ±m^¥^e«mmimm^mnLtzfii. M^'^ttz 
itmitft * L =5rv ■^}ffxc7)^m^t^T±tmFBm^mi^ 
mmcomm&m-:Lt(7i'^mx±izimM^simm^zB, 
>im^:mix. ±ii^mimm±ifzii±ii%mm±^z 

ES 1 STlmJi^TO^4^<:0M^^0^ti^*-^y^SB^Br^^r^{: 
mmihiixmiSi-tt:^T-yyb b ^nmb 

[00 1 93 ±imsm 1 co^^wi^y^&FBComm■)^m 
izmif. ±Mi^mi¥mm.ttiit^co^iifimm±iz 
mf^^i'ifzvimm±iz±^m.TcDimTx^^FBn^^-» 
mm^mm i tc^. m^'P t tz im-m^^ i ^-i- 
xnm^^xnFBm^mimm<^mmis^miv±<o-i^m 
x\ f!^mm7:t&ixmnLtzn^BM^wmm-t^x^ 
^a=Bm(c^-fL$-ii:-5. zbizj:->x. m^.<^mm)^mw 
■fy^^B^mm-h. z<^bt. iimik^^^vmm 

s2t = (47r/3)ro8 (^2) 



V 



[0020] t,fz. mim,2<^^MWi- ^^ik<r>mmi 
[002 1 3 ±ssmmT^2{7^^\¥i-y^^B<mwim 

100 22] tfz. m^m3<7)^mt^i-y'^^B<7-Mikl3 

B^BrJi5fi!c-ri>Hutw±iE^^B^B«4^*^iii')ma-aet).T 
-c-±i£^^B^BK¥^*Hr.!liioa®<?5i§ m * !> 7. 

[00 23] ±iSIi^R3S3^4^Sf*:^ySSB^B^0M5t^^-^ 

m-h tzi!b<7)^Mm-rh . ^#:^y miB 

c 0 0 2 4 ] , fs^itii4 <D^^miti- y^^B^^m^u 
mii. mm^ 1 (r>^mi^^y^^B^Mm.ijmizisi^x . 
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[0025] ±Eii^pII4^7)¥'3f!t:-^y^g8^B^0^3t:^a 
^^B^BS'¥2S!*flflM^;^ra(ciSB^Bl^.2rSi5)t L . 'T;^m 

Eu;.Tioffi5TT«ii(c J: 0 nrBM^mwwm^mm 
c)m^Bm7:miz ix^miifii-y^¥Biis.M:$^i><^x\ 
^m^i'ym^B(^)iz^ ^.m^<^^^B^mmm^t^ 

mm^i. t&^Bi^^mfS^mz^'^xmitr?>ztf/x 

[ 0 0 2 6 3 t/i. m-mT^5(r>^mw'f-ri^^Bi^Mm-}j 

mt. il*ii4i04^f2i:^ySSB^B<75^:^-atIi3t^T . 
^WMiiy^h\^X. 0. OlTorrtJlTiOgStf'Cff-: 

[00273 ±ieii*is 5 g8^Bio^ji:^a 

MzWm:%m.LXnn.Lts:t-h. =yyy:^'7., =Ji^v 
A,fSii:^7:^x.LX. 0. 0 1 TorriaT^ffiETT« 

%^immmm^zvm^^. m^^o^ 'j a y%^L^m^ 
■fi>zt^j:<. ^mwi'ymfB<^)mmzmMKi:miy(ki 

[ 0 0 2 S 3 4;^:, ti^R3i6<0#^^*:^yMa^0Mii* 

^(•i. if ilJrB4 <n^w^j^^^<r>m&-y^m\.z^v^x . 

rgB^BlIrJglS-ri.X7^-yrii. 07 v-fL^/l'^-'^^i 

;^>:LT. 0. 01Torrl.:i.T<O3E3l4«-CiTPii:^4f 
StfcLTV%|>. 
[002 93 ±iaif3}?Ji6iDWHJ:hy^B^Bi0^3t:^ra 

2^-tfz^i^JY)V-7y<7:>'<-^-fi\t'' 1 -:'^r■g■^7'i;^7•■x^r^!i^ 
L-C. 0. 0 1TorrJaTiOf£ETWI1-^C:<:(Cj: 

-^x. i\tfi7^m=tttz\immm^ii^B%^wmm 

ts:< . y)V'^~^I^t)^hti:t^W^J^iB<^mmz^ 
ji'SrJSB^Bl^zr^^lcjgi^-C-^-i.. IMk^BWBmt. H 
7 'yfty;l''V:::'>jtK4/;:{4^ y y;u-7y50V»-rii>i)> 1 o 
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^■^A.-riflP^'nWMiJP- 1 Lc, 0 . 0 1 Tor 
[00311 Jjetg^JB7iO¥Sf*:hy^fBtf';Mit:^S 

0. 0 1Torrll}.Tc^1SS.TX'mMthZtizX-^ 

y^^mmzBrn^^i^^Bm^^WiizmfUx-^i., ±ie 

y yiSy-^(^ 0 •h<7) i-rit*^ 1 0 i: K 7 y fty^'V::L'>^ 
L T t ^ ^ ^ # K*j J: L*'^ «DB#fa-C-^tf> S C t 

[ 0 0 3 2 ] fSiiiJiSi7)#»*:fyrS^B0^3t:^ 
ati. fS^R« 1 <r>^W.-^J^i^<^m^-}smzii^^X . 

[00333 ±i^is^)^Ifis^o^l*-^y^a^B<^MJt:^^ 

[ 0 0 3 4 ] 151^9 «0^il5f!|s:hy^^HO^it:^ 

•sti. iliitii 1 Jbss£ov^■r^'LA^ 1 o^w^-hyf^B^B 
t i: . mg-r '&±ie*2?«:^yTaB^a^o4"i:fBiiosgsi s 

t<(jr/6>s50g9f^2r}1|/^-rvlfc2riRfmi:LTV» 
[0035] ±i£|f«ii9^0^^*-^y ^B^a<7)M3t:^i* 

:^ y ^B°Bi04''DlSc7)5gM s *r 1. <: t J: T . 
Jg-ri. W*:-^y ^b^bI^±x;K oo< >1 /:'5r< . 
PbIPIS: ^>JtT^^S^*:^y^SB^B*5^Jfi!t■C'^ l> . 
[0 0 3 6] S^:, fi*ill 0O^3f*-?-y^B=Bi^lgii 



[0037] ±tmsm 1 o^';^^N:-^yjiB°B«t:^ 

i^^mwi-y-mrB^^^trZBf&x'^^. 
[ 0 0 3 s ] tfc. ma^m 1 1 o*iS(*:^y fSo^B^Ji^it 
i^iSfi, fi^RJii o<7:>^m\ii^i- yi&ik(^mm.i5mzii\^ 
X. ±i£^^(*:-^y^H^B*^i^'J3>-*»^t'i.^-^. ±ie 
I^B=BK^N:,^)lr^^)3£-ra>X7^-y7-i5. i-yyiiy^, 
-J'^yyijy.t.fz V 'J i^^>';^'';^ioe,-fe<7)»,^-t'fi.*^io 
7cmAi3y-}LLX. ttzii. i^vyii'y^rJiyyyiiy^ i 
S h 'J 7 viiy- <r> 'J ■h<7^\^-fixis^ l o t BSf'ftiir 

r 7.i^ 0 a ynm7:mmi-h tmz. ±Mi¥mti'ym 

ii 1 0To^^J^iT<0K'fl:tt^:^L'£rV^;^f7^^0#ffl^4't' 

±is^^f*-^yfSB=B^fiS:«s■frs >i t t:nwit txv^ 

[0039] imtti-^ 1 1 ^73^2S^*-^y^5B^B^73M;t^r 

yijy-.cr>o-h!r)\-^-fixt)^l^^m.fAA'y^tLX. tfz 
i±. i^^y}f7X.>''>'yy:^'y-^trzith0i^yy:^'xo 
'j-h<7)\, -^-rixti^ l-:>t-'^<J'y^. m.m , T;U a' >- * tiiiA<. 

S -ttfv:^, 5 1 # igi ^T. EE^IsU 0 Toi-rU 
Ti^HS't' * fzlt 1 0 TorrOT<7)^ U n^i. . T/l- ' 

±isiN^BK^^#i¥!iiottmvssj.:i±mfyia-r s ^ t 

[ 0 04 0 ] ^/L*. iS^RJll 2^0^^g#r^y^SBVOM:i 
-nmt . mto^ l O <ri^^^^ y *S^8t7)^:6-ii(ctiv ^ 
■c . ±ls#^l*:^y|iS^B3:?^>';^'■7-':?^.-3^^>^-l>**^. 

*f)V^—'^i.^fz\±^JY)V'7y<ri\.\^ixt^ 1 o^is^sj 
^y^.i: LT. H7-y'fl::>'Vl.v-'?A^7tJ5^y 

■^ay^ -ziWMiiys L r^r;P 7 r ^^y^W v-'^i.^l 
fl^*:ttm^2.>:#^(-::. ±IE#^if!lf-^yJSB=B*rJ^fi!c-ri.^ 

X 'v r{i . 1 0 TorrOTi7)KS4' ^ 3t <i 1 0 TorrOT 
i?;tSfL't45r4 L ^'V ^;if 7.^o#H^>41■C±ie¥!^(*::^y.^S 

[004 1] ±feis*3Si 2o4^^#:^yM8^Bi^jSS)t:& 

mz J: , E 7 -y -ft^^U ^ ^ /ifS^ y ^rOl--? y 



(7) 
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t»T. E:t)3'/1 QsTcscT];:Xfa)%-&^t.fz\,t \ OTorrJJJ. 

10 0 4 2] tf^. imm 1 3<7)¥2§^^*:■:^y^^,fB^7)^jt 
:^ra{i, 11*311 Oco^Mi^i-y^^^^BiDWrniomzio^-^ 

^-fixffi lot iS-lbtS z:* L^n t i 

mm^'y^b lx. r=^)i'yrxi^^)-oyy)v^=.^MM 

X-y7'(4. 1 0TorrJ.::J.T<5DK24i*5ti51 OTorrOT 

[0043] ±t£it5R^ 1 3 0^^f4::^ y ^B^BOl^ii;^ 
SSicJ;ixif. i^5>-Xfy-..i^^7>-;^'>^^/cb 'Ji^7>' 
{i t y V >o I ^-Tii** lot t LT . * 
fz\i. i^yyay. , i/> 7 y-^y-st-fz \- 'J yiiy^<r> 
'j%(^K-vfixt)^\':>)Lmy •■/\\L'f}V-^—'^2^t.fdki'^y 
*r)V^ ycr>\,\-tixi}^ 1 o h 'J A . SM, r)V-dy t tz 

xbLx. ±f{KaT<^m^'pxm^^x. w^bW^ 
mtmmrmm^ ittzm. -Bitm^^x. s.:bt^ i o Tor 
mT<7)mm'Ptt:ii i o rorrWTo^ y -^a. a^. r 

■ )ua'yi3xu7mm(7m'it'\ti^ i^j:K^:^'ymm^'p 
x\ ±Mm^Bn^^mi¥mm<7)mmi^&i^j.±x-mm-ti 

n^^B^m^X'^ h . 

\o 0 4 A) ttz. mimi4(7^^^^y^^^B^m^^ 

fz^MW%imm=!-t>i . it*3S 1 J!;2 1 3 COV ^-fixi}-^ 1 o 

^o4^^*:^y^^B^B<:oi^Jt:s•aic.^:D^^it^i^/t±le^^ 

^'^'y^M^Tx so 1 (Semiconductor on ]nsulator)S 
[0045} imtm-m. l 4 cO^^^J^y^^B^BarfflV^T^c 

^ftieit^^^t: iiiii'. iMl^Wi- y-^^B^ s o I 
m^Uzm^-^td-z h y y'Jx-^<7)^ ^ u rm Vik^ 



T. ^Mtcvm^x'tj-':>A--^t£mmx'mm:^ . mmt 

[0046] 

<7:)mk:f3mi£Xx/^c7>^mii^i-yt^Sjz:m^^fzmmi 

mm^im^^mm<^mm.izx ommzmmti> . 
[0047] mi mmmm ) m (a) - (e) azoM^n 
<7-M 1 mMmm.<^^ii^^ ymiB<?)'mM.i5'&t:m--fz^ 
mm£.tm=f-(^m^n^^-fmx'h ?. . 

[ 0 0 4 S ] ii f<^lz . 13 1 (A) (cs^-r i 0 iz , 'J 3 
>«1S1^M«:J-::)IT<7:>^(+-C-R TO (Rapid Thermal Clxi 
dati on) (C J; 0 IS-fli^ -ti'T . > U 3 ymW. 1 «ffiJCJl$ 
2 nmiO V V ^^;14£^M 2 J&^-f h . 

[004 9] 

N2O tOjCOfet-^;!!/";^ : NiO + 02 = 6 5% 
?SJg : 1 0 5 O'C 

JE) C V D (jr 5 • • 7=" -f 3 >-)^M 

^^siffl L T . n—^m.nx' v y^-)\^m. 2 ±(ct^:;i- 

7 r X ij 3 >'^M 3 z-Jtm-f I. Jtti|SXg(Il 1 (B) (C5^ 

-r)t. $^(c. ^mH^B<i:<7j7^cA6i'^*?i^?aJixm(iii 

(C) , (D) (c^-T) t ^<J:o^f^T'SS«@.^«-p^^i S3i 
[0050] iT^lVy TXi^V :3ymm(r>imJM] 





5 0 0*C 




^yi^yy 50sccm 




. ^'J'^i* lOOOsccm 




2 5P a 




2A/l^i-|^ 




4 nm 






7 5 0'C 






E:ti 


0 . 0 1 T 0 r r 



*s 6 nm, if'D^iOEEjai s 3&U 4 nniSJgO-^ y ^^4 

[ 0 0 5 1 ] ±ie [T^juy 7x>-v^ymf!^Mmx 
m c^mm^ffy-ii^ =s:y->yycoi)^i:>ot,z'ji'-^yy(fy 

^hOi^ y yijy arffl V -iT lb J; V ^ . ±!B^r y=yy yii 

m-th<^:>x\ :L<m},z'imMW.'kyMhz'tifi:Lhtn- 

#'?5 0 0— 5 5 or. 4 5 0-5 0 0*C.. 400 
-4 5 0'Cc75j^gSESlT-T^;l^-7 rXv-'J 3>'ffM£-« 
«-r -2-. C t //Tt . — ^(CjiMJi. 1 0 nniOTIC^^S 
<cji< ^2:2. i: . Vmmk\t%m.zti: O^f < . 
i: $i^■i>Ji3te«>^:^SMS•^#l>(■::t4 J: ^m^X'mcth<r) 

[0052] tfz. ^W.:^'Xt LX^O ^A<7)i,-hO^Z 



(S) 



mm^l 1 - 1 1 1 S6 7 



[ 0 0 5 3 ] i/c. ±iE [mmxmi ^b^b 

izm^i-th 6 0 0 riyji^u ^\ zff)mmif)W^iz^ 
mhmmx'iii so'ctitz. ttz. i oTon-yj^T) 

i ^m^t -ti>ztizX'^x. mm.i^mx'j: o i^- 

^T-:>t• t J:t'>. 

[00 543 <5:(C. 01 (E)tC^-r J: e-iC. $ Tnni^ 

jgiDSiOjM^C VDiilcJ; r)imiX. 3>-hn-;P 

i^^m. ±ii> u =j >-sM 1 iz v-x.Yu^ >mm 7 . s 

dt, = 2roS2h/ [SmkT 
100 5 9] tfz. 1 fflO-^ySSB^B^-eiO-^yT^SB^B^JWI 

imi-y^mzmm^tifzt^ . $ 4>(csijc7)«? 

T^m^M^xnm-t^ tzMzit. 1 D£Om-?^;6^'#«Sii3^v: t 
^ <7)|^ffimx:t^;U^- q 2 /( 2 C ) «OliJn*«5awt'»9> ^> 

imtiX^xm^ixh . 

[0060] q2/(2C)>kT (5t5) 

C = 4;reidc i^S) 

q : 1 fflcoH^ 
k : :;r^.>iy-^>mm 

C :-:hy^B^C0gB^S 
q'^/2/ (jreido) >kT 



[0055} ±ii^-mwi-yfi^^Bcmimomxii. 
izx^x. ^ykt^Bi^)^^m.±^ $ ^fir^i-^ >r t tJx 

[0056] IMii-y^^BAi^mmi: 1 Sninife)l{Z-ti, 

[00 57] ^-f. ±ISIf^Si7):^yjtB^B2r^firoC7jiac 
t/T'^-rt. :^ySSB^BF*Ii7)S]&X;Tv;i,df_EiS. 

E = h'^/(Sir,)x ( l/ro'O (5^3) 

(h : T^y^^liiC. m : m^^iOWMM) 

(t^i t ijr< . 'J TiTDWtSi^ffiJigt L xm)tzm 

[0058] 

E>kT (5t4) 

(k : ;fC;L--y-7>'5tijt. T : iSM) 

j^t txmi)t^j:htzi^izii^ i-ymrB<m^d^ii. 

]'''2=lSnin (St4) 

b^j:l. ±ie(^7)S-MfST1fl^$-frl.3ti6tC{4. 

dc^ 1 Snm 

[00613 Ltzti^-^X. ±IE¥®#;^ySSB^B«t^ 

•fhzb^n-^^. 

[0 0 6 2] tfz. ±UT^)i'yr:^.'^v ^ yums i 

mm^fz^. i^mz ^t:>-tZb^<. S>^SflJi«0<5r 
v«T-^y^gB^B4 ^sM-r-^ i: . jgB^B-fl:4'co«ffi(cjs 
B^Bfi)l:R^Pi«t-|> e^.K^LM*^"4'V^c;)t', H 1 (C) iz?jk 

•Ti a tc. ^ym^B4^mcomrj/mmz^-iti^'ib^h 



(9) 



nm^ 1 1 - 1 1 ] S 6 7 



[00 6 3] ±tiT^}\^yT:^^>-vzi>mms^mmi 
mi^^ie.^j:mnxhmiiziS:^^mtKi:>) . mmc^i-y^M 

tlZt <^T'# a- H o >:/ ^M'^^r tT Sf^-SS^tfliar 

ias^;ig-fiij^ji. ^KH F iom^m^'^x'Ji -y^yp- 

[00 64} tti^ ±MlT=e:Jl'yrX->V^ymM3c?) 

mnmmt t . mi^'thi-yt^^B4 ff:>'p'LfS(D?m s t 
iorei^s^ t <( TT / 6 ) s -s. J: ic. massii t 

[00 6 6] iLfz. iMz^tyi^yy^^'y-^tmim^^t 

^j:\,^^Vf;J>.A':7.t<r>m^A':^^mW:^tLX. ±^ 

ms^mm^-^tztk. ?ii«!v^T. i o xorrOTogg 

'J 3 3 cOJtffiiag 5 O O •C]JLh<?)J&S( 7 5 0 

r ) T«ijy^-r -i. ^ t (c J; . :^ ^ ^ . 

[0067] ±iam 1 mimmt^^w-t y^^^B<r>m& 
iT&xu. h >':^^j\4mm2(?)mmBzi-yi^^B4 

jSiltz*^. mmi:mzLXi,X^\ -ttchio. 112(A) 

0 3 >'?lJ^i^«l®XS] T\ 'J 3 >-SM 1 1 ±tCT^: 
)l-7 r 'J :3 >-jiM l 2 ^JTM L. H 2 (B) icS^-T i 
3 (c. [ StiJagx^ ] JC J: 0 1 0 nDl!75■:^ y S'S^b 1 3 » ff^ 

fiS-L/^f*. ii2(c)(cs^-rJ;-3ic. -rym^Bismm's: 
m^2mi3.b'mitt^t^tz. >-v:iymmi imm^: 
mitLx h >':^^Amm 1 4 b^jfM-ti. . ^ -3 , 

«S*Wt $ ixtz -f y j^B^B 1 3 acommt SmUS. t ts: 

■g.. -etT. Ei2(D)ic^-rc};^<c. 

mmo^mm 1 4 a t ±ie h v^^^^i-m^m 1 4 b«o±(c . 

J?$7nm11^^DSiOilI^arCVDft(Cj: DltmLT. rj 



i/^jziymmzii. nmpv^tm'k-r^m.mz K-rt-rffi 

K p-f >'m^ 17,18 ^m^-fi> . z(7)X'j\,z. ±ie 
^mwmwLi ]±(c^y«SD^Bi 3*jEJ^L;tts> -^yis 
SI 3a®i:^<^;Sfl«i \ mmt^mit\^x^m.m 

4a, 1 4b&5IM-r-I.C:i:(CJ;oT, V-y., YV-i 
Ifg] 7. 1 SPBlc7;f-^;7^;im^h-^yTSi3^Bl 3pBl^;b>- 

I.. 

[ 0 0 6 S ] IMim 1 ^life«Jfll.tii- >-'J n>-S 
^B^HCOV.Ti. ^^B%«^J^#^^ffii: LTT^:;i-7T>^ 

') wm^zm^x'% . i- y^^B<^)± # $ . m^^a x vi^^b 
^mc^mmm/J: <. lih-^^ oyyti: \ -^i- y ^^b srs^i 
izmwiX'^^, 

10 0 6 9] ±%i7't/l'y ry-^1rA'-7-^M.mmi., l^J. 

[0070] 

iSiS : 3 50*C 
Ell : 2 5 P a. 

[0 07 1 ] tfz. ly'JoySittrfV-^-'OJ^Gtif^h 

:3:?.•^y^SB^B^cov^Ti,. #B^B«¥^*?fMt lt^^jt 
St ^,9jiaxg(cj: 0 nmzm^x'% . -^y ^b^c'j;*c& 

^v■>-^y^SB^B«r^^{c?gE)tT••# ^ . 
[0072] ±%t7=t)Vy r y-i- 'J n y^A-vJiin^i:^?! 

Hid > OTiTi^ii^T-L p c V Dilate J: 0 mmth . 

[0073] mm':^ : •y^li^^VUV^'>-t.GeF4 1 

■iaS : 3 7 5'C 
Eij : 2 5Pa 

{Z^ y y;PV>-GeH4 ^fflV^T ^ J: V-* L , S i ^ H6£7)ft 

h 0 (c> 7 >'^/::«i h 'J 7 >• fflv^T 1j J; >- \ 
[ 0 0 7 4 ] ^ ;t . ±1 1 ^H^ffiTIi: . i^'Jo ym 
m.^mv^tzt>K m^lcZ^■ti^'J^Z. S l MOX(Separat 
ion by Implanted Ox.vden)£?)J: d I (Semiconduct 

or on ]nsulator)S^4 0 SrfflV iTii j;V'>^ IHSiC^^'t' 

J: ^ l;, ^5i#«m4 1 M^mimA 2i6iiV^^^^W 

m4 3 xmi&.^ixrz s o i mw.4 o ±(c , h y 

M3 2 rji^BKL , f «o h y^)i^um3 2±ici:v>(cr^ 

X. ±iE-^yt^B^B3 4±fc vyA^)vmt.W,3 2±lzziy 
:>-'-h^M;JK3 5±i7)iti^jj|:g4 3{cj^Bg$ixf^y-ys 



(10) 



nm^ 1 1 - 1 1 1 s 6 7 



a: S O 1 Sig 4 0 ±lzm^^irti Vy> 'J 7^ ^ ^ 'J 

[0075] (m2mmmm) ma (h)~-(r/iii(^Mm 

[0076] t-r. 04 (A) iZTfk-tX 0 {w, > 'J a yffi 
[ 0 0 7 7 ] <J:tc, 114 (B) (C^F-Ti 'J 11. ^ 1 

mt mmco:)jmTm-S: 4 iiidcjdt^:;!^:? t ^ 'j a ymm 
[ 0 0 7 8 ] <5:(c . i.:j,to:^^-c\ ^ 1 mmm± m- 

^ L P C V D^a (HS-fr-f ) f^T'T^r^U :? r X U 3 >- 
f¥M5 3^®±/^^^:S^8K6 0 ^?fM^^im(ll4 (C) 

4 &?Bfi5c-r ^xg (04 (D) . (E) izffk-r) ^:fs^iz^ k-r 
^f^j:<mmmz'<To. 
[00 7 9] [fusasxs] 

^igHF : 1% 

B*^ : 1 ^^Pa 

[^B^BMiOJ^fiJtXS] -fil X 1 0-fTorr^T'KS5l 

iSS : 5 90^: 

Kfi : lxlO-6Torr 

i^i^-^ yij::^ : l 0 s c c m 

: 12^S 

V^S : 7 7 0 r 

JE^) : IXlO-Torr 

B^H : 6 0if>IgI 

f E^B^I^ 6 0 <mm¥ (i^i^y :^;&'^H?Jt 4" ) {±^B^BEit:i 

[0080] ±B^FBmn^<OWM^±i^tht s 5 5 
0~6 2 0'C(?DiSSIiffl3!?sa^H.^. ±ie£-->-5 
yA':7-^<Dith*0iz=tyi^yytt:ithV i^yyA':^z:m 

mtx. m^Bm^mmLxi>x\'\ ^xa. 0. oiT 



[ 0 0 8 1 ] s ±ie [m^Bitc^)tzi^^)BMmxm:\ 
[0082] zc7)m2mtmmx-'ii. -^^^w-mmk^z^ 

izaux. iU,mfi5 5 0*CJ.:i.TT'iilSB=ffft*»'®c:^=5r 

w tfz. 'fytH^Bi^hy^-')\^mmc'mmmz-^v^x 
1 mmmm.t mm t-h h^Mz tr i, j: t \ tzfi 

[0083] mz. 114 (F) iz^x o ic. ±i£^yjs 

Lfzm. y- 5 6 1 =sr^ ^ssb^b^ 'J =j ywm^i% 
mt^. ^(^^'Mi^'j^ymMizit. nm^-m^^m 
mMiz\^-y'\^ximM.itti.. -rof*> Jiisi^u^y 

SIRS 1{CV-^.. K^>f y^i^ 5 7. 5 8 ^?^«-r-S.. 

[0084] ±iB¥^#-^ysgB^BOM3t:^^Tii. mi 
f**1I5 1 ±(cm$ix;^>: h y^-iv^mms 2±(crt 

U 3 ymm 3 CTj^ffitCMe^Bl^ 6 0 ^?fM L . ^l- >T 

y5¥l^.3iO*®OlSB^Bl^6 0 LT-t/^^B 5 4^ 
&^^^i><^X^. -?-y^B^H5 4<55:/c#$.?g^-^^B^Bl4 

til ->X^^-th t ifiX'^ h . 

[ 0 0 8 5 3 2 mmmir^^mw-ry^^^ffym. 

■j5'S.xn. i^U n>'SiOi-ySSB^B{cov^T5*^>"v:3!/^, 

b^b(c-:>ut t |B|^fc?^mT'# h . 
[0086] mUf. T'tA-y TXy/V-?=^^M,m^B 

1 mtmmtm t-i^mx-imif-z^^k. y}]^-?~^M,GB 
[0 087 3 [mfmnimi 

F : 1% 

[~^^Bmcom^m:i -1.1 x i o-^toit^-cks?! 

•iS,m : 3 9 0*C 

: IxiO-'TojT 
^yy/U-^yGeUi : lOsccm 

: 1 o^r^ 



( ] ] ) 



mm^ ] 1 - 1 1 1 S 6 7 



[ 0 0 s 8 ] [ ^^t<'>tii^<r>^Mmxm ] 

•iS^rn : 7 5 O'C 

Efi : IX. 10-^Torr 

mm : eows ■ 

[00S9] [fiiJ'flaill] 
F : 1 % 

i^imm.<^mmM'\ -a l X l 0-»TorriT'^S5l 

iSg : 390'C 
E:^ : 1 X 1 0-^Ton- 

=^J-!f}V7yGiY{ii^-^yy:^'X : 1 0 s c c m 
B^raT : 1 

* 3t i i: M) i' 7 >- ar ffl V ■> T t> J; V ^ . 
[0090] [|SB^fffti7)/ci6<7;fii3?aaX^] 

: 7 5 0-C 
ff* : IXlO'STorr 

B$Pb^ : 6 Ofi!.^[S 

[ 0 0 9 1 ] ^i>. z<Dwm^mw± ^i^i'B<^Mi%-^ 

t 0 0 9 2 J tJt . ±ieMl ,m2^ife5^.^t Ji, n^B 
7 r X dr)V'7-^J^m^^ X X/T'^)V' yrXi^ >ja y*r 

[00 93] 

ym<^m)±oi'i^w.xt^^^%^wm-mzfBmkm. l 

±i2*SIW:SflR±*/i{4^a^ll±{cEgl SnmOT 
mc\XaMWy^M'^ir^^^^-k-S.\-^\:Z^-^h\-^XJ& 



^y-i^ik^m^x'th, ttz. ^miti-y^^Bi'MU^ 

1 SnmSKMtC-ri. ^ i: i ■:>t . m^.<DmBi^i- ^it^^ 
<r>Bi&:i^^^fV^-ifiMW,lz}Hfi>Ji^^A^-X 0±t < 
^i>C)X\ >JTmt72^yv¥Mt LX<7)^-mi^i-y^it 

^i'^-i-'i^izJ^vmism-th n b ifix'% ttz. ^m.^ 
ii^i-ytr^^B^m^'-x. m&^'^coi^tii iii^ t -t-tm-iS^ 

mum^m. o^r'j) /mm.x'^ htmz, -KMizm^ 

■thZt-ffX't^. 

[0095] tti. mTaM2<o?tmio^m'i^-f-ywt^Bco 

VT, ±iii^BM^-»immt:imLf::m. lim^M 

FB^m&-th<^ix\ ssB^B-ft'i'oaffiic^tB^BfiJt^arPis-r 
h mMimt)-^j:< . yit^Bmrnmrnimu 

lZ^itV^j:ti^i:>^^Bitthfzi^. ^W-ty^¥B\i. ft 
i^'B^li.^MtXhmdZjnvmtKs:^ . 
[ 0 0 9 6 ] St^^. »ARiI3<0^Bjc^W«:^y*SB°B<^ 

v^T. ±iS^^^B«^f*giM2:ltmt3t:f*. ±ie^©* 

■i-ym^B^m^-ftmi.ziM^n^B'R^immcoim^ 
m:jr^x±MmiB'm^mw^^,<^mm<7ymj^,^w.ii-t 

L, -e^^f^. ±ie^#^y«SB^B^?B^-r?.^v:^o^'''a 
m-tht. ^mwi- y^^BmM<r>mvtifimm\,zm\LLts: 

^txhi>mzT&vmtti:h. 
[0097] tfz. m-ti.'mA<D%^n<r)^mi-y^M^B(^ 
mmismi. i%-^m<D^M\¥i-y^¥B<^^Wimzi6 
\^x. iMtn^B^^m-mimLtzm. jfie^©* 

^ y B^B ar ?^fi)t-f ^ |y \:Zi-^%&]:J.T<nm£TX^iMn^B 

%^s\-m'mcr>mMi:Z^ti'B-i{^^mfSL-t h ^x- . - 
m\m^<^mm<r^¥BWtmiz Lx^w^y^^m'^^ 

[0 098] t^^c, f83RJi5c7)^BfliO#^^*-fy5SfBO 

IS3?II4 ^0^^#:-^y^gB^B^';S^3t:^&(c^3 
v»T. ±ie^##^y^B^B3!>^'i^'J3>-/i>^'?=yr?.%^. ± 



( 1 2) 



11-1118 6 7 



iSP. t fz\t b 'J 9 y^'y^O) '3 -hcn^^-fidj-^ 1 -oSr ^/x. 
3^i;{7Xarf[f-^;&'Xc LT, 0.01 TorrVJl^ am^'^p 

I 0 0 9 9 ] , fS*3S 6 i7)^B)l:7)i|i^f4:-:hy JSb^b^'^ 

iWM:^':^tLX . 0. 0 1 Torri:).T^7)KS4't-47^ 

[ 0 1 0 0 ] ^/t , m^mK^mmco^^mHi^i-ynM^BCo 

^■>•t■i'^.*^l•oi:^r-i•^fc;^';7.§rI^^st;5■:^t LT- 0. 0 

[ 0 1 0 1 1 ^3t. if^8<^^Hjt^^®#-^y^B^BC5 

sg3t:^si4. m^m 1 <^^^#:-^y^B^B<7jM5t:^st-fc- 
t . ±mm»i^mm±iz±m^^Bn^mi^mm^im 

mwjmi. ft^^iJbMsov^m^uo^o^^f*-^ 
y kt^B<7)mm^miz$5 1- ^x . ±tm^Bn^imm<^m. 

M s (i. t <( 7r/6 ) s nmi^^mtz^x 0 (c. im.m. 
w-tt ^w^y^^B<^^'t''Wi(mm s ^ts^-r -5. c ^ 

:s.\^z^m^hnx^mw^y^iB'kmm-^z. 
[ 0 1 0 3 ] ^fc, mim 1 o<r>^m<r>^MW-i-y^^^B 



%mizx o^-^izmj&i-h z c ^fix% , ^^-mm-r^iB 
c7)j^ s $ . Jima X v'^^Bimc^mmm^x < , it' 

[01043 %tz. wm. 1 1 om^f^m-mw^ y^^iB 

±ieifB^BK^©f*^M2-?^Jj£-r^^^T-yr{4, v7 
viix , 'Ji^ y y fjx t.fzY'')-^^ vh'y.ay -} i ^-f 
n*^lorMls|7;/.xt LT, if^ii, v^yT^fx.S-'i^ 
V yi]y-t,fzi>i. V 0 > y yHyo:) o *><7)i,->-f i -ot 

y ^B^B ^ mm- h y-f y m . i o Torrj.::J.T<7)K 

SffiTtiS 1 OTon-aTOBg^l:'l±S:*L4'V^;&'y,c7;# 
[ 0 1 0 5 3 i/::, 1 2<7)^BBc7)i}i^i4:-tyjSB^B 

i7)^:6-SJ4. iB^i oio^#:^y^Bio^:^a 

(ciSl^T , ±ie^^f4^-^y^H^B3&i3-OPvr:'>i.;6^f^^rl. 

*f .my-y -fty'/L- V ^ t is^: y ^^"/V V > >-f 

ixz)-l-?lrM<^M;7-.i: LT. tfzii. By yitlrA'-^- 
^J^ttzli^y yyl^v ><7JV -i-fixA' lot Ss-fLttir L 
K- -^ijy t Offt-^J&'X 2r WM'y tlx. T=^)iyrX 
y)V'?-'^J^mm^im.-t^tMz^ l OTorrUT^O 
K^ft' ^ 1 0 TorriilTcTJlt^httSr ^ L =5rV 

^H^fT'ife^^fr-j-yMS^fiassi^&oT. 

$ .f^H^cAi^-'Sr^^^iW^Wj-J-yiSASrJ^Blt-ri. t 

[0106] ^ fi^:« l sc^mm^Wi-y^h 
com^-fimii. M^Tii oco^f!|:-^-y^^£0|gJi:^s 

iCdoUT . ±Ml^^Wi-yt&^Bifi'^'J^ytyiV'?=^'^ 

j^t^htchm^. i^y y^'y ,Vi^yy ^y -ttzv^) y 
y yiSx<r> 'J ^ov^-fii** 1 oh 07 •yityjV'^—'^-i^ 
tfzii.'^yy)V-7y(^\^-tiX7}-' l ot Srl^t:!;^^;^^ L 
ttzii. yyyi3yrJyyyiiytfzY^)yyy 

i3y-.<^ 'J iom^-fixii^ l^tBy •yity}l-'^—'^J^tt: 
{4^ y yfl-? yO\.- ^-fixt^ l-oh mm.^:^ 152:1 -^ijx 

b <^m.^:^'y iWM:^'y t IX . T't/i-y ryyu^y 
yjv'^-^i.mm^imi-^^t^iz. i o toitOT^o 

RgtfiJ^cii 1 OTorrlTfcomm^^l^j:V^:^yc) 

mm^'¥x±iz^wi-yt^^z:fSi^^^th<^x\ ±^ 

[0 1071 tfz. 1 4 <7)^BJ<7)i|i#f!i:^ysgB^B 

^ffl V»;^i|i##:ie'li3K^ {4 . If ^^I 1 JiS 1 3 CDV ^-fil 
i). 1 o^7)^3ift:-^y^^B^B^:)M5t:^^IcJ: Dl^Ji^ix/::^ 



(13) 



^m^ 1 ] - 1 ] 1 S 6 7 



[ 0 1 OS] Ltifj^-ox. m^.i 4(7Mmi^)^-mi^i- 
yj^^o'J s o I mm±izm^^iLrz h y yi^7.y(nii;^ 

tun mudz (7M^Mm 1 mmm.ci^m\if^i- j 
[112 ] m2\ti.immw-^ ^^imc^mmimziiv^ 
ims] m3ii±^^^miiii'^m^B<7i$^i3mzi3u 



T so 1 mwi±iz^^mi¥i-ym^B^jtmifzm^mm 

[114 } 114 iizff)?m^)m2mt)mmc)Hmm-y 
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